Measurement of neutron-induced genetic damage in mouse immature oocytes.
Recent experimental evidence concerning the nature of radiosensitive targets in mouse immature (resting) oocytes has led to new experimental designs that permit measurement of radiation-induced genetic damage in these important cells. We have previously reported initial results of the detection of genetic damage in mouse immature oocytes using monoenergetic 0.43-MeV neutrons. Here we provide a full report of our data and compare the genetic sensitivity of immature oocytes with those measured by others for maturing oocytes. Until recently, all attempts to detect radiation-induced genetic damage in mouse immature oocytes had failed. This appears to have been because the radiation types and modes of dose delivery used in those studies did not sufficiently spare the hypersensitive lethality target (the plasma membrane) while at the same time deposit enough dose in DNA to produce detectable mutation. Recoil protons from 0.43-MeV neutrons produce short ionization tracks (2.6 micron mean) and can therefore deposit energy in the DNA without simultaneously traversing the plasma membrane. Using these particles, we have obtained dose-response relationships for both chromosome aberrations and dominant lethal mutations in oocytes from females irradiated 8-12 weeks earlier, when oocytes were immature. Results suggest that the intrinsic mutational sensitivity of mouse immature oocytes is not very different from that of maturing oocytes.